Introduction
============

A big baby or fetal Macrosomia poses great risk during pregnancy, labour and delivery. It is associated with increased maternal and perinatal morbidities but rarely mortalities ([@R1]--[@R3]). Moreso, larger babies carry a greater risk of developing type 2 Diabetes Mellitus, increased risk of premenopausal breast cancer and an increased risk of becoming overweighed later in life ([@R4],[@R5]). The risk to mother and newborn increases significantly as fetal weight increases beyond 4.0kg ([@R6]). The most encompassing definition of fetal macrosomia is a birth weight above 90^th^ percentile irrespective of gestational age and size ([@R1],[@R2]). However, most obstetricians agree that birth weight 4000--4500 gramms and above is macrosomic ([@R1],[@R2]). Due to variation of the minimum weight that defines macrosomia, the incidence also varies depending on the cutoff value but ranges between 1--10% of all deliveries ([@R7]). In the United States of America, fetal macrosomia account for over 10% of all their deliveries and 4.5% in Saudi Arabia ([@R8]). The incidence of fetal macrosomia is 2.5% in Abia, South Eastern Nigeria ([@R9]), 3% in Jos, Northern Nigeria ([@R10]), 8.1% in a study done by Ezeagwu et al ([@R11]) at the UNTH Enugu in Nigeria and 8.1% in Benin ([@R12]). Genetic, racial and ethnic factors have been shown to influence birth weight and fetal macrosomia ([@R13]).

Other factors associated with fetal macrosomia include maternal diabetes, multiparity, previous history of macrosomic deliveries, increased body mass index or obesity, excessive weight gain in pregnancy and parental height ([@R6],[@R14]). Recent studies have also suggested that pre-pregnancy body mass index (BMI) or maternal weight is the most important predictor of delivery of macrosomic baby in non diabetic mothers ([@R6],[@R9]).

Macrosomic delivery has been predicted by history (maternal characteristics) and fetal outcome of previous deliveries in parous women. This has also been done with clinical estimation and/or sonographic biometric measurement of fetal parts in conjuction with regression equation ([@R15]). The American College of Obstetrics and gynaecology in its guideline on fetal macrosomia declared that diagnosis of fetal macrosomia is imprecise ([@R16]). Thus, fetal outcome of macrosomic delivery is largely determined by the events at delivery.

The most feared complication of macrosomia is shoulder dystocia and 25% of infants with shoulder dystocia experience brachial plexus, facial nerve injury, fracture of the humerous or clavicle beside traumatic maternal genital tract injuries ([@R17]). Incidence of still birth has also been reported in addition to various degrees of asphyxia following macrosomic deliveries either by abdominal or vagina route ([@R8],[@R12],[@R18]).

The macrosomic fetus presents a huge clinical challenge to the obstetrician. Thus, this study was set out to survey macrosomic delivery in a public tertiary referral with a view to documenting the prevalence of macrosomic deliveries as well as the predisposing maternal characteristics and the fetal outcome of these deliveries. The findings may aid in improving clinical practice and pregnancy outcome.

Materials and Method
====================

The study was conducted at the University of Benin Teaching Hospital in Benin City, a public tertiary referral centre in Southern Nigeria. It was a 3 year retrospective review of macrosomic deliveries between January 1^st^ 2011 and December 31^st^, 2013, analysing associated maternal characteristics and pregnancy outcome and comparing these to selected normal birth weight deliveries.

Data on all the singleton term deliveries were extracted to include maternal age, gestational age at delivery, maternal weight, height, parity, previous history of macrosomic deliveries and medical condition as diabetes in pregnancy. Gestational age at delivery was recorded as determined by last menstrual period or ultrasound scan done not more than the 20^th^ week of pregnancy. Mode of delivery, outcome of the delivery such as weight, APGAR score in the first minute and any events of shoulder dystocia, still birth or admission to the special care baby unit were also extracted.

Records were extracted from the case notes, labour ward theatre and other delivery record books in the hospital. All babies with birth weight 4.0kg and above were considered as macrosomia and selected as the study group while every next uncomplicated record of normal delivery (weight less than 4.0kg) served as control. Only singleton term deliveries were included in this study. Preterm deliveries, cases of intrauterine fetal death and multiple pregnancies were excluded. Comparative analysis was done between the two groups. The study protocol was approved by the ethical committee of the hospital. Data were analyzed using SPSS version 16 software (SPSS Inc., Chicago, IL) and INSTAT stastical package as appropriate; all tests were two-tailed, and p\<0.05 was considered statistically significant. Continuous variables were presented as mean(SD) and tested by the independent samples Student\'s T-test while categorical data were expressed as numbers and test for association done using the Chi-square test.

Results
=======

There were 8607 deliveries during the period reviewed, and 306 of these were macrosomic births accounting for 3.6% of total deliveries. The mean weight of the macrosomic births and normal birth weight was 4.23kg and 3.24kg respectively; a range of between 4.01 -- 5.62kg for the macrosomic babies and 2.50 -- 3.91kg for normal birth weight babies. [Table 1](#T1){ref-type="table"} shows the age distribution of the mothers with macrosomic delivery in the study period; women aged 21 -- 30 years delivered more macrosomic babies, 174(49.7%). In [Table 2](#T2){ref-type="table"}, maternal characteristics between the two groups are compared. The mean age of mothers with macrosomic deliveries was 29.61 ± 6.85 years, and that of the non-macrosomic delivery was 29.70 ± 6.78 years, P\>0.05. When the mean parity of the mothers with macrosomic babies and the control group was compared, there was no significant association between parity and macrosomic birth; 1.45 ± 1.27 and 1.29 ± 1.28 respectively, P-value \> 0.05. While the mean maternal weight of mothers with macrosomic deliveries was significantly higher compared to weight of mothers in the control group, (85.87 ± 19.39kg vs 74.92 ± 19.11kg (P\<0.01); there was no statistically significant difference in mean maternal height in the two groups, 163.4 ± 10.02cm and 163.7 ± 5.28cm (P-value \>0.05). The mean gestational age of mothers with fetal macrosomia was 41.51 ± 1.46 and significantly higher than that of mothers with normal birth weight, 39.02 ± 1.29 (P-value \<0.001). A history of previous macrosomic births was positively associated with macrosomic deliveries in the index study period 22% vs 3.6% (controls), p \< 0.05. Similarly, the majority of mothers with diabetes mellitus in pregnancy had macrosomic babies compared to normal birth weight; 12.7% vs 3.9%, P= 0.001.

###### 

Age Distribution of Mothers

  ------------------------------------------------------
  Age      No of Macrosomic\   Non-Macrosomic\   Total
           *f*, (%)            *f*, (%)          
  -------- ------------------- ----------------- -------
  \<20     24(52.2)            22(47.8)          46

  21--30   174(49.7)           176(50.3)         350

  31--40   72(49.7)            73(50.3)          145

  41--50   36 (50.7)           35 (49.3)         71

  Total    306                 306               612
  ------------------------------------------------------

###### 

Maternal Characteristics

  Maternal Characteristics   Macrosomic(306)   Non-Macrosomic(306)   P-value
  -------------------------- ----------------- --------------------- ----------
  Mean age (years)           29.61 ± 6.85      29.70 ± 6.78          P\>0.05
  Mean parity                1.45 ± 1.27       1.29 ± 1.28           P\>0.05
  Mean material weight       85.87 ± 19.39     74.92 ± 19.11         P\<0.001
  Maternal height            163.4 ±10.02      163.7 ±5.28           P\>0.05
  Mean Gestational age       41.51 ± 1.46      39.02 ± 1.29          P\<0.001
  Previous history           69 (22.5%)        11 (3.6%)             P\<0.001
  Diabetes in pregnancy      39 (12.7%)        12 (3.9%)             P\<0.001

[Table 3](#T3){ref-type="table"} shows the route of deliveries in the study period. Caesarean section rate was higher in the women with macrosomic babies representing 41.2% compared to 15.7% in the mothers with non-macrosomic babies, and this was statistically significant (P\<0.001). There were also more instrumental deliveries amongst the macrosomic group 4.9% against 2.6% in the control group. Notably, most cases of caesarean section among the macrosomic deliveries were due to cephalopelvic disproportion secondary to fetal macrosomia.

###### 

Mode of Delivery

  ------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Baby size        Caesarean Section(c/s)\                                                 Instrumental\         Vaginal Delivery (svd)\                   Total
                   *f* (%)                                                                 Deliveries, *f* (%)   *f* (%)                                   
  ---------------- ----------------------------------------------------------------------- --------------------- ----------------------------------------- ---------
  Macrosomic       126(41.2)[×](#TF1){ref-type="table-fn"}[α](#TF2){ref-type="table-fn"}   15(4.9)               165(53.9)[α](#TF2){ref-type="table-fn"}   306

  Non-Macrosomic   48(15.7)[×](#TF1){ref-type="table-fn"}                                  8(2.6)                250(81.7)                                 306

                   **174(28.4)**                                                           **23(3.8)**           **415(67.8)**                             **612**
  ------------------------------------------------------------------------------------------------------------------------------------------------------------------

= *p \<0.05.*

= c/s vs svd: p=0.0001, OR 3.977, 95%CI 2.703--5.853

Fetal outcome is compared in [Table 4](#T4){ref-type="table"}; Asphyxia in this study was defined as APGAR score in the first minute of life of less than 7. There were 32(10.4%) cases of birth asphyxia in the macrosomic group and 9(2.94%) in the normal weight babies. There were 4 cases of still birth among the macrosomic babies-2 were due to complication of maneuvers for delivery of shoulder dystocia. One of the macrosomic deaths was unexplained fresh still birth in a diabetic mother. The case of still birth in the normal weight range was that of cord accident discovered at delivery. There were 7 cases of shoulder dystocia representing 2.28% of the macrosomic group and 2(0.65%) cases in the normal birth weight group. Of the 32 asphyxiated babies in the study group, 21(65.6%) occurred at vagina delivery while 11(34.4%) at caesarean delivery, p= 0.001. Although 3(75%) of the 4 cases of still birth amongst the study group occurred following vaginal delivery compared to 1(25%) following abdominal delivery, the difference was not significant, p\>0.05.

###### 

Fetal Outcome

  ---------------------------------------------------------------
  Fetal\              Macrosomic\    Non-Macrosomic\   P-value
  Characteristics     *f=306*, (%)   *f=306*, (%)      
  ------------------- -------------- ----------------- ----------
  Asphyxia            32(10.4)       9(2.94)           P\<0.001

  Still Birth         4(1.30)        1(0.32)           P\<0.001

  Shoulder Dystocia   7(2.28)        2(0.65)           P\<0.001
  ---------------------------------------------------------------

Discussion
==========

The rate of macrosomic births in this study of 3.6% is in consonance with the trend previously documented ([@R7]--[@R12]). In this survey, macrosomic delivery was positively associated with higher maternal weight, previous history of macrosomic delivery, maternal diabetes mellitus and increased gestational age at delivery. The aforementioned risk factors (maternal characteristics) are some of the major factors reported in theb literature ([@R6],[@R11],[@R13],[@R19]). A previous study in this province identified diabetes in pregnancy as a significant risk factor for fetal macrosomia ([@R12]). Mutihir and Co demonstrated an association between postmaturity and fetal macrosomia; mothers with higher gestational age delivered more macrosomic babies ([@R10]). Boyd et al reported that about 38% of pregnant women will have at least one risk factor while about 34% of macrosomic newborn are delivered without any maternal risk factors ([@R6]). In this study, there was at least one identifiable risk factor for each macrosomic delivery; however, some recognized factors, such as maternal age and parity ([@R6],[@R14]), were not significantly associated with macrosomic deliveries in this study. This may be due to the small size of the study population or the influence of genetic, racial or ethnic factors ([@R13]).

The importance of suspicion or diagnosis of fetal macrosomia stems from the need to anticipate and thus forestall complications that may arise. While shoulder dystocia remains one of the most feared complications associated with fetal macrosomia, stillbirths have also been reported ([@R17]). This was corroborated in this survey with the finding of a higher incidence of shoulder dystocia, still births and birth asphyxia amongst macrosomic deliveries. These adverse fetal outcomes suggest difficulties encountered at the delivery process owing probably to manipulations to attempt to fit or squeeze the big baby through the delivery outlet; it may also reflect innate potential metabolic problems in the macrosomic fetus (especially in the diabetic mother). Previous studies have reported an association between big babies and genetic syndromes/disorders ([@R7], [@R8]).

The majority of the feared complications are associated with vaginal delivery. In this study, vaginal delivery accounted for 53.9% of all the macrosomic deliveries, and there were more unfavourable outcomes for babies delivered via this route such as shoulder dystocia, birth asphyxia and even stillbirth. In analyzing the impact of mode of delivery on the outcome of macrosomic babies, we observed that there were four cases of stillbirths; of these, three were following vaginal delivery. Two of the three vaginal births were due to maneuvers to relief shoulder dystocia in macrosomic babies. Asphyxia at birth was also more common following vaginal delivery; this is slightly lower than incidence of fetal asphyxia reported in previous study done in Zaria ([@R18]). The foregoing discussion makes the decision on the mode of delivery (especially vaginal) of macrosomic babies daunting ([@R16]). Thus, caesarean section has become a major route of delivery of the macrosomic babies as observed in this study. The caesarean deliveries were largely due to cephalopelvic disproportion, and are similar to the findings of Abudu et al ([@R20]). Early decision on caesarean section and judicious monitoring of labour may explain the relative lower incidence of asphyxia in this study.

The observations of this study viz-a-viz associated maternal predictive characteristics for fetal macrosomia and the increased incidence for asphyxia and interventional delivery further corroborates with previous findings([@R3],[@R4],[@R9],[@R16]). However, conclusions and deductions from this study cannot be assertive because of the limitations of its retrospective nature and the small sample size.

In conclusion, fetal macrosomia is associated with maternal diabetes, increased maternal weight and higher gestational age. The delivery outcome is better following abdominal delivery; however, while caesarean delivery (compared to vaginal route) may reduce the risk of birth trauma/asphyxia in macrosomic fetuses, it does not eliminate the risk. Thus, knowledgeable anticipation and astute supervision with timely decision on the labour and delivery process is key to a desirable outcome.
